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Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

This is an appeal from the Final Rejection dated November 3, 2005, of claims 6, 
1 1 , 24-27, 30 and 31 , all the rejected claims pending in the above captioned case. 

I. REAL PARTY IN INTEREST 

The present application is owned by the Wm. Wrigley Jr. Company. 

03/21/2006 DEHHftNUl 00000051 10712114 

01 FC:1402 500.00 OP 
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II. RELATED APPEALS AND INTERFERENCES 

There are no related Appeals or Interferences for this case. This case was 
previously appealed and an appeal brief mailed May 23, 2005. However, after receiving 
the appeal brief, the Examiner reopened prosecution, which continued until a new 
Notice of Appeal was filed. 

This case is a continuation of U.S. Patent Application Serial No. 09/731 ,036, filed 
December 5, 2000, (now U.S. Patent No. 6,692,778), which in turn is a continuation of 
PCT Application Serial No. PCT/US98/1 1741, filed June 5, 1998. 

III. STATUS OF CLAIMS 

Claims 6, 11, 24-27, 30 and 31 are pending. Claims 1-5, 7-10, 12-23 and 28-29 
were previously cancelled. Claims 6, 1 1, 24-27 and 30-31 were all rejected, and are all 
being appealed. No claims have been allowed. Claims 32 and 33 in the Amendment 
mailed February 3, 2006 have not been entered (see below). 

IV. STATUS OF AMENDMENTS 

An advisory action mailed February 14, 2006 noted that the Amendment mailed 
February 3, 2006 after the Final Rejection would not be entered because it was not 
deemed to place the application in better form for appeal and because it presented 
additional claims without canceling a corresponding number of finally rejected claims. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

The claimed invention relates to producing chewing gum products containing 
N-substituted derivatives of aspartame. The application discloses various ways of 
treating the N-substituted derivatives of aspartame to control their release and enhance 
shelf-life stability. U.S. Patent No. 6,692,778, the patent resulting from the parent of the 
present application, covers a number of ways of treating the N-substituted derivatives of 
aspartame. The claims in the present application are directed to two additional 
treatment methods. 

In recent years, efforts have been devoted to controlling release characteristics 
of various ingredients, such as sweeteners and flavors, in various chewing gum 
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formulations, to thereby lengthen the satisfactory chewing time of the gum and avoid an 
undesirable overpowering burst of sweetness or flavor during the initial chewing period. 
In addition, other efforts have been directed at perfecting the use of high-potency 
sweeteners within the chewing gum formulation, to thereby increase the shelf-life 
stability of the ingredients, i.e. the protection against degradation of the high-potency 
sweetener over time. Specification, page 1, lines 14-25 

A recently identified class of high-potency sweeteners are N-substituted 
derivatives of aspartame. Some of these sweeteners may give a long lasting 
sweetness release when used in chewing gum, while others may give a fast release 
that may not be compatible with the release of flavor. By modifying N-substituted 
derivatives of aspartame by various methods, a controlled release from chewing gum 
can be more effective to balance sweetness with flavor and give a highly consumer 
acceptable product. The class of N-substituted derivatives of aspartame useful in the 
present invention are described in U.S. Patent No. 5,480,668. One particularly 
preferred N-substituted derivative of aspartame is commonly known as neotame. The 
chemical name of this sweetener is 

N-[N-(3,3-dimethylbutyl)-L-a-aspartyl]-L-phenylalanine 1 -methyl ester. Other preferred 
N-substituted derivatives of aspartame sweeteners include two other similar chemicals, 
namely N-[N-[3-(4-hydroxy-3-menthoxyphenyl)propyl]-L-a-aspartyl]-L-phenylalanine 
1 -methyl ester and N-[N-(3-phenylpropyl)-L-a-aspartyl]-L-phenylalanine 1 -methyl ester. 
Specification, page 1, line 26 to page 2, line 15. 

While neotame was suggested for use in chewing gum in the prior art, there was 
no indication of how the sweetener might release from the chewing gum, and whether 
its release rate could or should be modified. However, the present inventors speculated 
that neotame would release slowly from chewing gum during the early stages of 
mastication of the gum because of its low solubility in water. Therefore, it would be a 
significant improvement to a chewing gum to have neotame sweetener release its 
sweetness more quickly along with some of the flavor in the gum, thus balancing the 
overall taste perception. Specification, page 5, lines 4-1 1 

The present inventors developed methods of controlling the release of 
N-substituted derivatives of aspartame. Previously mentioned U.S. Patent No. 
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6,692,778 covers methods of controlling release involving physical modifications of the 
sweetener by encapsulation with another substrate, such as spray drying, spray chilling, 
fluid-bed coating and coacervation. These encapsulation techniques that give partial 
encapsulation or full encapsulation can be used individually or in any combination in a 
single step process or multiple step process. Generally, delayed release of sweetener 
is obtained in multistep processes like spray drying the sweetener and then fluid-bed 
coating of the resultant powder. Specification, page 6, lines 18-28. 

Another method of isolating the N-substituted derivative of aspartame from other 
chewing gum ingredients is to add the sweetener to the dusting compound of a chewing 
gum. A rolling or dusting compound is applied to the surface of chewing gum as it is 
formed. This rolling or dusting compound serves to reduce sticking to machinery as it is 
formed, reduces sticking of the product to machinery as it is wrapped, and sticking to its 
wrapper after it is wrapped and being stored. The rolling compound comprises a 
N-substituted derivative of aspartame in combination with, preferably, mannitol, sorbitol, 
sucrose, starch, calcium carbonate, talc, other orally acceptable substances or a 
combination thereof. The rolling compound preferably constitutes from about 0.25% to 
about 10.0%, more preferably about 1% to about 3% of weight of the chewing gum 
composition. The amount of N-substituted derivative of aspartame added to the rolling 
compound is preferably about 0.001% to about 1% of the rolling compound or about 0.1 
ppm to about 100 ppm of the chewing gum composition. Specification, page 1 1 , lines 
6-19. 

Another method of isolating the N-substituted derivative of aspartame is to use it 
in the coating/panning of a pellet chewing gum. Pellet or ball gum is prepared as 
conventional chewing gum, but formed into pellets that are pillow shaped, or into balls. 
The pellets/balls can then be sugar coated or panned by conventional panning 
techniques to make a unique sugar coated pellet gum. The N-substituted derivative of 
aspartame is very stable and slightly water soluble, and can be easily added to a hot 
sugar solution prepared for sugar panning. The N-substituted derivative of aspartame 
can also be added as a powder blended with other powders often used in some types of 
conventional panning procedures. Levels of use of the N-substituted derivative of 
aspartame may preferably be about 2 ppm to about 500 ppm in the coating and about 1 
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ppm to about 200 ppm of the weight of the chewing gum product. The weight of the 
coating may preferably be about 20% to about 50% of the weight of the finished gum 
product. Specification, page 1 1 , line 24 to page 12, line 6. 

Thus, in a first aspect, the invention includes a method of producing a chewing 
gum product containing a N-substituted derivative of aspartame wherein the N- 
substituted derivative of aspartame is applied as a part of a rolling compound applied on 
the chewing gum product. See claim 24. 

In a second aspect, the invention includes a method of producing a chewing gum 
product containing an N-substituted derivative of aspartame wherein the N-substituted 
derivative of aspartame is applied as a part of a coating on a chewing gum pellet, the 
coating being formed by a panning procedure. See claim 26. 

These methods of using neotame sweetener in the chewing gum can allow a 
lower usage level of the sweetener, can give the sweetener a more controlled release 
rate, and can reduce or eliminate any possible reaction of the sweetener with gum base, 
flavor components, or other components, yielding improved shelf stability. 
Specification, page 1 1 , lines 19-24, and page 1 1 , line 32 to page 12, line 2. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

1 . Claims 6,11, 24-27 and 30-31 were rejected under 35 U.S.C. § 1 03(a) as 
unpatentable over U. S. Patent No. 5,480,668 (Nofre '668) in view of U.S. 
Patent No. 4,997,659 (Yatka). 

2. Claims 6,11, 24-27, 30 and 31 were rejected under 35 U.S.C. §1 03(a) as 
unpatentable over U. S. Patent No. 5,510,508 (Nofre '508) or Nofre '668 in 
view of U.S. Patent No. 4,374,858 (Glass) and Yatka. 

VII. ARGUMENT 

A. Claims 6, 11, 24-27 and 30-31 are patentable over U. S. Patent 
No. 5,480,668 (Nofre ( 668) in view of U.S. Patent No. 4,997,659 
(Yatka). 

Claims 6,11, 24-27, 30 and 31 were rejected in the Final Rejection under 35 
U.S.C. §1 03(a) as unpatentable over U. S. Patent No. 5,480,668 (Nofre '668) in view of 
U.S. Patent No. 4,997,659 (Yatka). This rejection is improper and must be reversed. 
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Claims 6, 24-25 and 30 require using an N-substituted derivative of aspartame as 
part of a rolling compound on a chewing gum product. Claims 1 1 , 26-27 and 31 require 
using an N-substituted derivative of aspartame as part of a coating formed by panning a 
chewing gum pellet. While Nofre '668 discloses the N-substituted derivatives of 
aspartame used in the present invention, Nofre makes no suggestion for using the 
disclosed sweeteners in a rolling compound for chewing gum or in a panned chewing 
gum coating. 

Yatka, on the other hand, discloses different ways of using a completely different 
sweetener, alitame, in chewing gum. While Yatka discloses using alitame as a part of a 
rolling compound and in a pellet coating, there is no suggestion in Yatka to use other 
sweeteners in this fashion. There is no reason from the references themselves to 
combine the references and use N-substituted derivatives of aspartame the way alitame 
was used in Yatka. This rejection is thus based on hindsight. 

Just because one high-potency sweetener was used in a particular fashion in 
producing chewing gum does not mean that it would have been obvious to use other 
high-potency sweeteners in the same fashion. Moreover, alitame was suggested for 
use in these ways in Yatka because of a desire to delay its release or separate it from 
other ingredients which may cause the alitame to degrade. The need for delayed 
release or prevention of degradation has not been shown in the prior art as being 
applicable to N-substituted derivatives of aspartame. Rather, Nofre '668 shows the 
stability of the N-substituted derivatives of aspartame disclosed therein when used in 
chewing gum (see col. 3, lines 51-60); and there is no suggestion that the materials 
release too quickly from chewing gum. 

The Final Rejection notes that Nofre teaches to mix a N-substituted derivative of 
aspartame with alitame and then add that mixture into chewing gum. The Final 
Rejection then goes on to argue that it would have been obvious to use this mixture in 
place of the pure alitame in the way that Yatka teaches to use alitame by itself. This 
argument is also based on hindsight. The most that a person of ordinary skill in the art 
would learn from Nofre is to add the mixture to edible products, not even chewing gum 
specifically. Again, there is no teaching in Nofre to use the mixture in other ways, such 
as in a rolling compound or in a panned coating, or to use it in place of alitame in other 
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ways that alitame is used. Nor is there anything in Yatka that teaches to use 
combinations of sweeteners in place of alitame. There is nothing in Yatka that would 
suggest treating a combination of alitame and an N-substituted derivative of aspartame 
the same way that alitame was used, and nothing in Nofre that would suggest looking at 
Yatka for ideas about how to include mixtures of alitame and an N-substituted derivative 
of aspartame in chewing gum products. While Yatka teaches to use alitame in a 
chewing gum coating or in a rolling compound, it does not suggest that any other high- 
potency sweetener should be mixed with the alitame and used in the same way. The 
simple fact of the matter is that the combination suggested by the Final Rejection in 
making the rejection would not have been made without hindsight of the present 
invention. 

In order for a prima facie case of obviousness to be established, the teachings 
from the prior art itself must suggest the claimed subject matter to one of ordinary skill in 
the art. The mere fact that the prior art could be modified as proposed in the Final 
Rejection is not sufficient to establish a prima facie case of obviousness. The Final 
Rejection must explain why the prior art would have suggested to one of ordinary skill in 
the art the desirability of the modification. See In re Fritch, 972 F.2d 1260, 1266, 23 
USPQ2d 1780, 1783-84 (Fed. Cir. 1992). The Final Rejection gives no reason to make 
such a combination. The rejection is thus based on impermissible hindsight 
reconstruction of the invention. 

The Final Rejection takes the position that alitame is a well known sweetener, 
and the ways alitame are used in Yatka would make it obvious to apply the teachings of 
Yatka to "other conventional chewing gum sweeteners." Later, the Final Rejection 
implies that alitame and neotame are "different but similar" sweeteners. At the time of 
the present invention, neotame could not be considered to be a conventional chewing 
gum sweetener. While its use in chewing gum is suggested by Nofre '508, that does 
not make it a conventional sweetener. Neotame was not even approved for use as a 
sweetener in food in the U.S until July, 2002 (see page NCB of brochure titled "New 
Approaches to the Product Developer's Dilemma" from the NutraSweet Company, four 
pages, attached hereto as Appendix A) (hereinafter referred to as "Neotame Brochure"), 
which was well after the 1998 effective filing date for the present application. Also, 
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neotame has quite distinct properties compared to alitame. While neotame has a water 
solubility of at 25°C of 1 .3% (Neotame Brochure, page NCD), alitame has a water 
solubility 10 times greater, 13.1% (see fourth page of collection of pages from Pfizer 
brochure on Aclame (its trade name for alitame), attached hereto as Appendix B). This 
difference in solubility is one of the reasons alitame release from chewing gum much 
more quickly than neotame. Further, since neotame has a dimethlybutyl addition to its 
chemical structure, it is lipophilic, and thus it becomes more easily bound to the gum 
base, again making it release more slowly from chewing gum than alitame. 

At the bottom of page 3, the Final Rejection also takes the position that Nofre 
'668 does not support Applicants' position that N-substituted derivatives of aspartame 
are more stable in chewing gum than aspartame. However, Nofre '668 col. 3, lines 51- 
60 teaches that N-substituted derivatives of aspartame are more stable than aspartame 
under the common conditions of use for food preparations, and notes that the N- 
substituted derivatives will be better than aspartame for stability in foods that have a pH 
around 7, such as chewing gum. 

The first full paragraph on page 3 of the Final Rejection includes some 
statements that are incorrect. Applicants did not conclude that applying alitame to 
chewing gum in a panning procedure will delay its release. In fact, they believe it will 
increase its release. Rather, Applicants remarks point out that Yatka teaches applying 
alitame in a gum coating to separate it from other gum ingredients, to thereby improve 
its stability. Second, the third sentence refers to using a panning procedure to apply a 
sweetener to chewing gum as part of a rolling compound. However, panning 
procedures are used to produce shell coatings on gum pellets, not apply rolling 
compounds. Rolling compounds are used as dusting agents during processing of stick 
and tab gum products. 

Since the rejection is based on impermissible hindsight, claims 24 and 26, and 
claims 6,1 1 , 25, 27 and 30-13 dependent thereon, are patentable over Nofre '668 and 
Yatka, and the rejection must be reversed. 
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B. Claims 6, 11, 24-27 and 30-31 are patentable over U. S. Patent 
No. 5,510,508 and Nofre '668 in view of U.S. Patent No. 
4,374,858 (Glass) and Yatka. 

In the Final Rejection, claims 6, 1 1, 24-27, 30 and 31 were rejected under 35 
U.S.C. §1 03(a) as unpatentable over U. S. Patent No. 5,510,508 (referred to on the face 
of the patent as Claude et al., but referred to in the Office Action as Nofre et al. 
5,510,508, and referred to herein as Nofre '508) or Nofre '668 in view of U.S. Patent No. 
4,374,858 (Glass) and Yatka. This rejection is also improper and must also be 
reversed. 

Nofre '508 discloses methods of preparing a particular N-substituted derivative of 
aspartame, but the same material is disclosed in Nofre '668. Nofre '508 also suggests 
that the compound can be used in chewing gum, but so does Nofre '668. There is no 
suggestion in Nofre '508 of using the particular N-substituted derivative of aspartame in 
a rolling compound or panned coating on a chewing gum pellet. Thus Nofre '508 is 
considered to be cumulative to Nofre '668. 

Glass discloses an aspartame sweetened chewing gum, including the use of 
aspartame in a rolling compound. Col. 4, lines 16-38 outline a test that was conducted 
to show that aspartame used in this fashion was more stable than aspartame mixed into 
a chewing gum composition. However, there is no suggestion of using other high- 
intensity sweeteners in the same fashion, and no suggestion of using N-substituted 
derivatives of aspartame in this manner. 

Just as with the rejection based on Nofre '668 in view of Yatka, there is no 
explanation in the Office Action of any motivation for combining the references. There 
in no suggestion in Nofre '668, Nofre '508, Glass or Yatka of using a sweetener used in 
the way disclosed in one reference the same way that sweeteners used in another 
reference are used. It is only by hindsight of the present invention that one would 
consider combining these references. Further, since Nofre '668 teaches that N- 
substituted derivatives of aspartame are stable in chewing gum compared to 
aspartame, there would be a no reason from Nofre '668 to use N-substituted derivatives 
in a manner that aspartame was used in Glass to increase its stability. 

The second paragraph on page 4 of the Final Rejection states that "aspartame is 
quite similar in its properties to applicant's claimed N-substituted aspartame". This 
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position is traversed. First, it is clarified that claims 24 and 26 call for N-substituted 
derivatives of aspartame, not N-substituted aspartame. Next, it is noted that neotame, 
the specific N-substituted derivative listed in claims 30 and 31, is significantly different 
than aspartame. Neotame is 30-60 times sweeter than aspartame, and is thus used in 
food at considerably lower concentrations. (See Neotame: The Next-Generation 
Sweetener, Food Technology, vol. 56, No. 7, (July 2002) p.37, attached hereto as 
Appendix C) (hereinafter referred to as "Food Technology). While its solubility in water 
is similar to that of aspartame, neotame's lipophilic properties make it more readily 
soluble in some solvents typically used in food systems. Food Technology, p.37. Thus, 
neotame, and the other N-substituted derivatives of aspartame referred to in Applicants' 
claims, are not "quite similar" to aspartame. While it is true that they are chemically 
similar, their properties are quite different, especially in regard to those properties that 
are important to their use in chewing gum, such as how they interact with gum base and 
the level at which they are used. Thus, claims 24 and 26, and the claims dependent 
thereon, are patentable over the cited references, and the rejection must be reversed. 



VIII. CONCLUSION 

Appellants have made a novel and nonobvious contribution to the art of 
controlling the release of N-substituted derivatives of aspartame from chewing gum 
products. The claims at issue distinguish over the cited references. The present 
invention is not obvious in view the cited prior art. The references are being combined 
based solely on hindsight reconstruction of the invention. A person of ordinary skill in 
the art would not combine the references as suggested in the Final Rejection. 
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Appellants submit that the present invention is fully patentable over the cited 
references and the Examiner should be REVERSED. 



Respectfully submitted, 



/Steven P. Shurtz/ 
Steven P. Shurtz 
Registration No. 31,424 
Attorney for Appellants 

Dated: March 16, 2006 

BRINKS HOFER GILSON & LIONE 

P.O. Box 10395 

Chicago, IL 60610 

(312)321-4200 

Direct Dial: (801)444-3933 
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CLAIMS APPENDIX 

CLAIMS ON APPEAL 

6. The method of Claim 24 wherein an additional high-potency sweetener 
selected from the group consisting of aspartame, alitame, salts of acesulfame, 
cyclamate and its salts, saccharin and its salts, sucralose, thaumatin, monellin, 
dihydrochalcone, glycyrrhizin, stevioside and combinations thereof is mixed with the N- 
substituted derivative of aspartame before it is applied in the rolling compound. 

1 1 . The method of Claim 26 wherein an additional high-potency sweetener 
selected from the group consisting of aspartame, alitame, salts of acesulfame, 
cyclamate and its salts, saccharin and its salts, sucralose, thaumatin, monellin, 
dihydrochalcone, glycyrrhizin, stevioside, and combinations thereof is mixed with the N- 
substituted derivative of aspartame in the coating. 

24. A method of producing a chewing gum product containing a N-substituted 
derivative of aspartame wherein the N-substituted derivative of aspartame is applied as 
a part of a rolling compound applied on the chewing gum product. 

25. The method of Claim 24 wherein the N-substituted derivative of aspartame 
is selected from the group consisting of: 

a) N-[N-(3,3-dimethylbutyl)-L-a-aspartyl]-L-phenylalanine 1 -methyl 

ester; 

b) N-[N-[3-(4-hydroxy-3-menthoxyphenyl)propyl]-L-a- 
aspartyl]-L-phenylalanine 1 -methyl ester; and 

c) N-[N-(3-phenylpropyl)-L-a-aspartyl]-L-phenylalanine 1 -methyl ester. 

26. A method of producing a chewing gum product containing a N-substituted 
derivative of aspartame wherein the N-substituted derivative of aspartame is applied as 
a part of a coating on a chewing gum pellet, the coating being formed by a panning 
procedure. 



12 



27. The method of Claim 26 wherein the N-substituted derivative of aspartame 
is selected from the group consisting of: 

a) N-[N-(3,3-dimethylbutyl)-L-a-aspartyl]-L-phenylalanine 1 -methyl 

ester; 

b) N-[N-[3-(4-hydroxy-3-menthoxyphenyl)propyl]-L-a- 
aspartyl]-L-phenylalanine 1 -methyl ester; and 

c) N-[N-(3-phenylpropyl)-L-a-aspartyl]-L-phenylalanine 1 -methyl ester. 

30. The method of claim 24 wherein the N-substituted derivative of aspartame 
comprises N-[N-(3 l 3-dimethylbutyl)-L-a-aspartyl]-L-phenylalanine 1 -methyl ester. 

31 . The method of claim 26 wherein the N-substituted derivative of aspartame 
comprises N-[N-(3,3-dimethylbutyl)-L-a-aspartyl]-L-phenylalanine 1 -methyl ester. 
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EVIDENCE APPENDIX 

Brochure titled "New Approaches to the Product Developer's Dilemma" from the 
NutraSweet Company, four pages, attached hereto as Appendix A 

Collection of pages from Pfizer brochure on Aclame (its trade name for alitame), 
attached hereto as Appendix B 

Neotame: The Next-Generation Sweetener, Food Technology, vol. 56, No. 7, 
(July 2002) pp. 36-45, attached hereto as Appendix C 
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RELATED PROCEEDINGS APPENDIX 
None 
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Less Sugar 



Importance of sugar reduction to 
improving overall health. 



46% 



Very Important 



18% E*uemely Important 



Consumers want to reduce their 
sugar intake... 

The. statistics speak volumes. Consumer anxiety about sugar 
has doubled in three years, and is how the #2 consumer diet 
concern, sandwiched between fat (#1) and calories (#3). 
A recent consumer study by The NutraSweet Company reports 
that 46% of all carbonated soft drink users believe that it is 
"extremely" or "very important" for them to reduce their sugar 
intake to improve their overall health. (See figure i) 
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... But are not willing to sacrifice taste 

At the same time, market research data has also shown 
increasingly that people will not sacrifice great taste for 
nutritional benefits: A multi-year study by The NPD Group 
showed that the percentage of consumers who will select 
a food product's taste over its nutritional benefits has 
increased from 36.4% in 1990 to 48.1% in 2001. (See figure 2) 



figure -2 



Good Taste 



Consumers are increasingly less likely 
to sacrifice taste for nutrition. 



Taste Trends 

Percent that agree' (all levels of agreement) with 
statement: "Food taste is more important than how 
nutritious it is." 



36.4% 



43.2% 



48.1% 





1990 199S 2001 

Source: The NPD Group's National Eating Trends'* Service 
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Alternatives to "diet" 

The beverage industry has responded welt to growing 
consumer dietary concerns by introducing a wide array of 
diet products with no sugar or calories. 

However, while diet products meet the sugar and calorie 
reduction nieeds of many people;, there is ia significant 
segment of consumers who want to reduce their sugar 
intake for whom there is no; ready alternative. 

"Our consumer research suggests that most diet beverage 
drinkers are very satisfied. with their diet; beyerage; 
choices/' says Craig Petray, President, of The NutraSweet 
Company. "What is striking; however, is the number of 
regular beverage users who are highly •interested in 
reducing their sugar intake but strongly- prefer the taste 
of regular versus diet beverages. The current beverage 
market doesn't offer these consumers many alternatives." 

A new solution 

In July 2002, the U.S. Food and Drug Administration 
approved neotame, a new sweetener specifically designed 
to reduce sugar while providing all the flavor of a regular 
beverage. Developed by The NutraSweet Company, neotame 
offers product developers significant advantages for 
reducing sugar in beverage, confectionery and food 
products. 



Questions & Answers About Neotame 

What is neotame? 

Neotame is a new sweetener and flavor enhances that has 
a clean sweet taste like sugar. (See figure 3) Because it is so 
intensely sweet (about 7000-13000 times sweeter than 
sugar), only very small amounts are needed to sweeten 
foods and beverages. 

Who can consume neotame? 

Everyone including children, pregnant and breastfeeding 
women,, and people with diabetes can use neotame. as a 
sweetener and; flavor enhancer; 

What are the key benefits of neotame? 

Neotame provides food and beverage manufacturers with 
greater flexibility and value in delivering food and beverage 
products that meet consumers' expectations regarding 
health and taste. 

Neotame cap be blended with nutritive sweeteners,, 
including high fructose corn syrup and sucrose, as well as 
with other high-intensity sweeteners, to match the taste of 
existing products or to develop new or improved tasting 
products. Neotame is a versatile food ingredient and is 
compatible with other food ingredients. Efficacy and 
potency will vary depending upon the actual application in 
which neotame is used. 
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Neotame Descriptive Taste Profile in Water 



Neotame has a clean taste with no bitter or metalic notes — as concentration 
increases, only sweetness increases. 
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• As a sweetener, neotame. can replace a poi^qn ; pf the ; 
sweetness and calories from nutritive sweeteners; without 
compromising taste. {See figure 4) 

As a flavor enhancer, neotame can be used to create 
improved taste and flavor in a variety of food and beverage 
products at sweetening or sub-sweetening levels. In certain 
applications and flavor systems, neotame extends and 
enhances taste, and flavor. For example, after chewing mint- 
flavored chewing gum for 20 minutes, sensory panelists 
reported that neotame-sweetened chewing gum had more 
mint flavor than samples sweetened with other sweeteners, 
including sugar. (See figure 5) 

Neotame has been shown to modify and mask off -flavors 
when used at sweetening levels. Therefore application may 
include: 

— Masking of off notes, e.g. vitamin and mineral 
fortification or other notes such as soy flavor 

— Increased perception of ^flavor over an extended 
period 

— Rounding out of flavor notes 
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Chew Time (minutes) 

Source: ML Prospect trained panel, 

8 samples evaluated in duplicate October/November, 1999 
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Neotame Flavor Profile 



Descriptive taste profile of a neotame (NTM)/high 
fructose corn syrup (HFCS) blend in cota-flavored 
carbonated soft drink. 
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• Cost reduction isva* key benefit of using neotame. Its low 
cost and high potency combine to make it one of the 
lowest cost sources of sweieteness available to formulators. 
Use of neotame as a^sweetener source in either traditional 
or sugar-free food and beverages offers dramatic reductions 
in overall sweetener costs. 

The low usage levels for neotame create the opportunity 
to deliver improved value throughout the supply chain. For 
example, the sweetness equivalency of eight metric tons of 
sugar can be replaced with as little as 1 kg of neotame 
reducing storage and shipping charges. 

Use of neotame- can also aUow for reduction in other 
costly components such .as acid, and flavor in some 
applications because of its flavor enhancing ability: 

• Neotame provides consumer friendly labeling. Neotame, 
is safe for everyone, contributes no calories and does not 
require special labeling for phenylketonuria individuals. 
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Identification test 
Assay (dried basis) 

Residue on ignition 
^pecifio rotation" [a] 
Other related substances 



Gonfprms'to standard ' 
97.0% to 102.0% 

< 5.0% 

<0-.2% 
'• ■ 4PM6 v43^4° 

< 2.0% 



Lead <1 mg/kg 



Neotame' physical description 



Form 

Mblewlarfor^iu.la, 
Molecular Weight 
j)Hl(0;5^^(gfr|^ 
Solubility at 25° £ 




Powder 

378.47 

100g per 100g of ethanol 
~1.3g per lQOg of water 



How is Neotame Different 
From Other Sweeteners? 

Neotame offers formulators a unique tool when developing 
a wide variety of products. Neotame delivers a clean sweet 
taste without any significant off- notes. Furthermore, as 
neotame concentration is increased, only sweetness 
increases. This eliminates the occurrence of off-notes 
associated/with diet or sugar-free products. 

in what products can. neotame lie used? 

Neotame can' tie ;used in 
•. Beverages. 

• Tabl'etop sweeteners 

• Chewing gums and confectionery 

• Baked goods 

• Frozen desserts, ice cream, yogurt 

• Cereals. 



The Joint FA0/WH0 Expert Committee on Food Additives 
(JECFA) favorably reviewed neotame in June 2003. 

Neotame Product Specifications 

(See Figure 6) 

Ingredients 

Neotame: N-[N-(3,3-dimethylbutyl)-L-a- aspartyl]-L- 
phenylalanine 1-methyl ester is a derivative of the 
dipeptide composed of the amino acids, aspartic acid and 
phenylalanine. 

Kosher status 

The Orthodox Union (0U) certifies neotame as kosher and 
pareve. 

Regulatory status and labeling 

Neotame is-iapprpved for ,use as a sweetener and flavor 
enhancer in foods and beverages. Labeling requirements 
willvary byicbuntry. Contact your NutraSweet 
.representative fori more details. Neotame; does not need 
special labeling for ph^nylketo nunc individuals. 

Recommended storage 

As a dry irtgredient, neotame is stable for at least five 
years at ambient. storage conditions, typically 59° to 86° F 
(15° to 30° C) and 35% to 60% relative humidity, when 
the inner bags are sealed. Like most dry ingredients, 
neotame should be stored to avoid high heat and humidity 
and with the inner bags sealed until ready to use. 

Packaging/Shipping 

CAS Number 165450-17-9 

-Ui'S. Department, of Transportation class, item, non- 
hazardous 1 . 



neotame 



The NutraSweet Company 



Neotame also has application in pharmaceutical products 
and nutritional supplements and many other applications. 

In which countries is neotame available? 

As of August 2003, neotame is, available in; the following 
countries: 

• U.S. 

• Latin America: Costa Rica, Ecuador, Guatemala, Mexico, 
Peru and Trinidad & Tobago 

• Europe/Mid East: Bulgaria, Czech Republic, Iran, Poland, 
Romaina, Russia and Slovakia 

• Asia/Pacific: Australia, China, New Zealand and 
Philippines 



The NutraSweet Company 
200 World Trade Center 
Merchandise Mart Suite 936 
Chicago, IL 60654 

Phone: 800-323^5321. Fax: 312-873-5053 

www.nutrasweet.com 

www.neotame.com 
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ADDING SWEETNESS, NOT CALORIES. 

For sweetening reduced and low-calorie foods and beverages, Aclame is the wise choice. 

With a caloric content of just i.tlccalper gram and high potency, very little of the product is used. At these 
small usage levels, Aciame, like other high potency sweeteners, has essentially no impact on the caloric 
content of foods. When used to sweeten in place of sugar it can help to substantially reduce calories. 

Highly stable, even when the heat is on. 

Aclame's unique structure assures excellent stability, effectively minimising potential problems with 
processing as well as extending shelf-life. Aclame's stability profile enables it to perform exceptionally well, 
even in foods that requite high-temperature conditions such as baking. 

Also, by offering superior stability across a broad range of pH levels and processing conditions, Aclame 
can be used in many different applications. 

Consider the liquid assets. 

Aclame's excellent solubility in water and dither polar solvents makes it an attractive sweetener to use in 
liquid products, such as soft. drinks and syrups, especially when the sweetener needs to be added in dry form. 

Since Aclame has excellent hydrolytic stability, the quality and level of sweetness in a liquid system are 
maintained over time. 

A LITTLE GOES A LONG WAY. 

One of the most important properties in a sweetener is its potency. 

Aclame is 2,000 to 3,000 times sweeter than sugar itself. Because this level of potency is so high, you'll use 
less Aclame to achieve the sweetness you desire. Utilising only a small amount of the product can simplify 
handling and processing techniques, making Aclame very easy to use. 

A VERSATILE PERFORMER. 

Aclame- delivers superior sweetener performance in everything from confections and baked goods, to 
ice creams and beverages. 

Since the sweetness profile of Aclame is so similar to sugar, Aclame is often used as the sole source of 
sweetness. However, in those instances when a unique sweetness is; desired for a product, Aclame is completely 
compatible with other high intensity sweeteners., 

With so much versatility to. offer, Aclame. will make it easier for you to develop the kinds of innovative 
foods today's sophisticated consumers are demanding. 

Add the experience and expertise of Pfizer for complete satisfaction. 

Pfizer has a thorough knowledge of food technologies. 

We also have considerable product development expertise and resources, with a food technology labora- 
tory in Sydney and access to resources in the United States. 

Pfizer also has an excellent portfolio of other high-performance ingredients. These include: 

• Litesse? a one-calorie-per-gram bulking agent which helps maintain the bulking attributes of sugar In 
sugar-free foods. 

• Dairy-lo?an all natural milk protein which provides creamy texture and mouthfeel in reduced fat foods. 

• Veltolf a flavour enhancer that helps round out arid balance-flavour profiles. 

Our knowledge and resources are at your disposal. 

If desired, . we can use our extensive knowledge and resources to help you develop new low-joule foods. 
When you put It all together, there's only one conclusion: Life just got sweeter. 



lPotency. 

A little goes a long way. 



Ac lame has a level of sweetness that is approx- 
imately 2,oo6 to 3,000 times greater than sucrose 
at; typical usage levels. It depends upon the 
application and the desired sucrose equivalency. 

Compared to other sweeteners in the 
marketplace, Aclame has a level of sweetness 



potency that is significantly greater. 
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Aclame's; sweetness potency greatly exceeds that of 
other sweeteners. 



Suggested Usage Levels of Aclame. 

A single kilogram of Aclame provides the 
sweetening potency of between i metric tons and 
3 metric tons of sugar. Typically, usage levels for 
Aclame range from 20 to 20oppm. 

Alitame is a crystalline, non-hygroscopic 
dipeptide-based sweetener with a unique 
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Due to its high sweetness levels, Aclame can be used in 
small quantities to achieve desired sweetness: 



structure that enables high levels of sweetness 
and stability. 

It is a member of the L-d-Aspartyl-D-ala- 
nine amide series discovered by Pfizer Food 
Science in which the alanine carboxyl group is 
terminated as an amide of a novel amine 
(2,2, 4 , 4 - let r a m e th y 1 1 h ie t a n y I amine). 
Alitame structure. 



CM 3 




o-alanlnamld© hydrate (2:5) 
C,4H25N30 4 S-2.5 H20 
mw 376.5 

CAS Registry Number: 99016-42-9 

Alitame is a crystalline, non-hygroscopic powder- its unique 
structure enables high levels of sweetness and stability, 



ACLAME 



^olubility. 
Consider the liquid assets. 

Due to Aclame's excellent solubility in most polar solvents, the sweetness of the product can be 
added as a solution or neat material. 



Aclame Solubility. 
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Due to its outstanding solubility, Aclame is easy to process in solution and can.be used in ah extensive range of foods. 



Aclame can be added to the food system from a stock solution or as the dry material dissolved in 
available liquids from the formulation. 

At Aclame's isoelectric point of pH 5.6, it is 13.1% soluble in water (w/v) at 25°C. Aclame is 
equally soluble in most liquid systems encountered in food applications. 

The exceptional stablility of Aclame in solution, even at high temperatures, facilitates; usage and 
processing of the product— making Aclame a very versatile sweetener for many different kinds of foods 
such as low calorie beverages and syrups. 



ACLAME 



^Stability. 

Highly stable, even when 
the HEAT is on. 



The unique structure of Aclame allows the 
product to deliver maximum stability across a 
wide range of pH levels and under many 
different food processing conditions. 

This effectively reduces the potential for 
processing conflicts, while also increasing ease 
of use and extension of shelf; life. 



: S ta b i 1 i Jy-# Al$i £me$ n*! uf f e£ SoiMdns at 23 °C 




Ada me offers excellent stability over a wide pH range, 
including lower pH aqueous systems. 

Aclame is also very stable in aqueous 
environments. This provides the opportunity to 
use Aclame in a greater variety of foods 



including pasteurized processed and high 
temperature processed neutral pH food systems 
as well as confectionery and baked goods. 

Additionally, Aclame offers excellent 
stability in lower pH aqueous systems. 

At elevated temperatures, Aclame solutions 
of varying pH levels show good hydrolytic 
stability. Thus, Aclame provides thermal 
stability when thermal processing is warranted. 



Elevated Temperature Stability of Aclame 
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Concentrated Aclame solutions provide excellent stability 
when held at elevated temperatures. 

These high levels of stability give food 
technologists extensive versatility in developing 
foods that will meet the diversified needs of 
today's consumers. 
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Adding sweetness, not calories. 

Sensory analysis indicates that Aclam.e's sweetness profile is similar to that of sugar. As a result of 
its unique composition, the product delivers a clean sweetness closely resembling the actual sweetness 
of sugar. When tested in water versus a 10% sucrose equivalent, Aclame performed exceedingly well, 
providing a very high level of sweetness potency. 

The product's outstanding performance characteristics give it excellent versatility, allowing 
Aclame to be used alone or blended with other sweeteners to create the flavour profile and sweetness 
adaptations that are right for you. 

Aclame has a caloric content of just 1.4 kcal (5.85 joules) per gram. And because of the product's 
exceptional potency, only small amounts are necessary to achieve desired sweetness. 

Thus, while Aclame itself has ess en t i ally n 0 impact on the caloric content of foods, when used as a 
replacement for sugar it can significantly reduce calories. 



Sweetness and Bitterness in Water at io% Sucrose Equivalency. 



0 



10 



Time to maximum sweetness 



Sweetness duration 



Sweeiness afteriasie Q 
Time la maximum bitterness 
Bitterness duration 
Bitterness aftertaste £ 



20 30 40 Seconds 




Sucrose 
Aclame 



Aclame has a sweetness and flavour profile similar to sugar. 
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levels of stability ensure that Aclame is adaptable to a 
wide variety of food processing applications. 

Although Aclame has good stability some 
hydrolysis and isomerization can occur. 

The major pathway involves hydrolysis of 
the aspartylalanine dipeptide bond to give 
aspartic acid and alanyl- 2, 2, 44- tetramethylthi - 
etane amide ("alanine amide"). The aspartic 
rearrangement common to all peptides bearing 
terminal aspartic acid, also occurs to give the 
aspartic isomer of Aclame. 



This, rearranged dipeptide bydrolyz.es- at a 
slower rate than Aclame to give the same product 
as those arising from the parent compound. No 
cyclization to diketopiperazine or hydrolysis of 
the alanine amide bond is detectable in 
solutions of Aclame that have undergone up to 
90% hydrolysis. All three major products of 
hydrolysis and isomerization are completely 
tasteless at levels that are possible in foods. 

Aclaaae Hydrolysis and Isomerization. 



ALITAME ch, 




ALANINE AMIDE 

A minimal amount of hydrolysis and isomerization may 
occur in Aclame when used in some applications. However, 
this has no impact on taste. 
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Neotame: 

The Next-Generation Sweetener 



^ new sweetener derived ti r\ ij^vnar • - - : ' 

man sugar and does not te? ^ cu. '\v: f r ^ - - 

in some "nigfi -intensity sw^aner* 



Indra Prakash, Glenn Corliss, 
Rao Ponakala, and Glen Ishikawa 



The authors are. respectively, Director of Organic 
Chemistry, Senior Food Scientist, Senior Food 
Scientist, and Director of R&D, The NutraSweet Co.. 
699 Wheeling RCL. Ml. Prospect, IL 60056. Authors 
Corliss, Ponakala, and Ishikawa are Professional 
Members of IFT. Send reprint requests to author 
Prakash. 




|eotaraei a new high-intensity sweetener and flavor enhancer, is expected to 
I receive Food and. Drug Administration approval for use in foods and 
I beverages in the United States soon. Since it will then be the newest 
approved sweetener in the U.S., it is appropriate to review its development, 
characteristics, and potential uses. 

Neotame is a deriva ive of the dipeptide composed of the amino acids aspartic 
acid and phenylalanine. It is 7,000-13,000 times as sweet as sugar and 30-60 limes as 
sweet as aspartame. It is manufactured by The NutraSweet Go., Mt. Prospect, III., the 
company that developed the noncaloric sweetener aspartame. 

It provides zero calories and has a clean, sweet, sugar-like taste with no undesirable 
taste characteristics. It is functional in a wide array of beverages and foods and can be 
used alone or blended with other high- intensity or carbohydrate sweeteners. It is sta- 
ble under dry conditions, and has comparable srabiliry to aspartame in aqueous food 
systems and more stable in neutral pH conditions (e.g., baking and yogurt). 

The results of numerous safety studies confirm that it is safe for use by the general 
population, including children, pregnant women, and people with diabetes. In addi- 
tion, since the product is not metabolized to phenylalanine, no special labeling for in- 
dividuals, with phenylketonuria (PKU) is required. Neotame has been approved for 
general use as a sweetener and flavor enhancer in Australia and New Zealand and is 
being reviewed in the VS. arid other count ries. 

tffta#fcfy and V&nisranu-* 

Neotame was the r< suit of a long-term research program by The NutraSweet Co. 
to discover new high-iiuensiry sweeteners with desirable taste characteristics. Working 
with The NutraSweet Co., French scientists Claude Nofre and Jean-Marie Tinti pre- 
pared a series of compounds by substituting the terminal nitrogen of aspartame with 
a number of hydrophebic groups and- determined their sweetness compared to a 2% 
solution of sucrose. Aspartame substituted with a 3,Vdimethylbutyl group was the 
sweetest of the compounds tested and was selected as development product and 
called neotame (Nofre and Tinti, 1996b, 2000). This. compound has the chemical 
structure as shown, in >*ig; 1 . 

As shown in Fig. 2, neotame can be made in one step by the reaction of aspartame 
with 3,3 -dimethylbuty aldehyde in methanol, using hydrogen and a catalyst (palladi- 
um or platinum) under mild conditions (Nofre and Tinti, 1996a; Prakash, 1998). 
Other possible methou; of preparation are from aspartame precursors via the reduc- 
tive alkylation with 3,. , -dimcthylburyraldehyde; peptide coupling of the L-aspartic 
acid derivatives and L- phenylalanine methyl ester; aminolysis of substituted oxazolid- 
inone derivatives (Prakash, 2001; Prakash and Chapeau. 2000; Prakash et aL 2001b). 
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Fig. 1— 3-dimensional structure of the neotame molecule 

Neotame* physicah.chernicak and sensory characteristics 
make it attractive for use as a sweetener in foods arid beverag- 
es. 

• Chemical Characteristics. Neotame is N-| N-( 3,3-dime- 
thylbutyl)-L-a-aspartyl|-L-phenylalanine 1 -methyl ester (CAS 
registry No. 165450-17-9; proposed INS fro. 96H. il is a deriv- 
ative of a dipeptide composed of the amino acids aspartic acid 
and phenylalanine. It contains both a earboxylic acid and a 
secondary amino group, with pK ( values of 3.03 and 8.08, re- 
spectively. Il is capable of forming both acidic and basic sails, 
as well as complexes with various metals, thus affording 
unique delivery forms having improved solubility and other 
characteristics. 

The two amino acids in neotame. aspartic acid and pheny- 
lalanine, are in the natural L-configuration. The other three 
possible isomers, L,D-> D,D-> and D.L-, lack the sweet taste of 
neotame (Prakash et aL 1999). 

• Physical Characteristics. Neotame ,is a fairly low-melting 
hydrate (80.9-83.4°C). It is a white to ofF-white crystalline 
powder with 4.5% water of hydration, the empirical formula 
C w H i3ll N : Oi # HA and a molecular weight of 396.48. 

Its solubility in wacer is similar to thai of aspartame ( 12:6 g/ 
L vs 10 g/L at 25 H G), but it is more readily soluble than aspar- 
tame in-some solvents, such as ethanol, typically used in food 
systems and pharmaceuticals. Its solubility in water and ethyl 
acetate increases with increasing temperature. Using neotame 
in a salt form (e.g., as a phosphate salt) significantly increases 
the rate of dissolution. 

• Stability. The stability of neotame is dependent on pH, 
moisture* arid temperature. As a dry powder, it is stable for at 
least five years under proper storage conditions. In aqueous 
systems, pH stability follows a 'bell-slipped curve at. a given 
temperature. The optimum pH for maximum stability is 
about 4.5. As expected, stability decreases with increasing tem- 
perature. Stability can be enhanced by the addition of divalent 
or trivaleni cations in edible compounds (Schroeder and 
Wang, 2001b). 

In aqueous systems IpH 2-8). the major decomposition 
pathway of neotame is through the hydrolysis of the methyl 
ester to form de-esterified or de-methylated neotame — N-|N« 
(3;3-dinieihylbutyl)-L-u-aspanyI | -L- phenylalanine { Hig. })— 
which is also the major metabolite of neotame in humans. I>e- 
csterified neotame is not sweet. 
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Fig 2— Manufacture of neotame by reaction ol aspartame with 3.3* 
dirr ethylouryraldehyde 
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Fig 3— Major pathway of degradation of neotame under hycrolytic 
cbrriitions 

Under conditions of use, neotame, unlike aspartame., does 
not degrade to phenylalanine. Also unlike aspartame, neotame 
d'6."S not form a diketopiperazine (DKP) derivative. Neotame 
is sompat ihle with reducing .sugars and aldehyde or ketone- 
ba :ed flavoring agents. 

• Sweetness. Sucrose is the sweetness standard against 
when other compounds are compared. A compound with a 
' sucrose equivalence'* of x% SE is equivalent in sweetness to an 

solution ol sucrose in water. Neotame is approximately 
S,( 00 times as sweet as sucrose and more potent than I he high- 
intensity sweeteners currently marketed in the U.S. — aspartame 
an J accsulfame k* {200 times as sweet as sucrose), saccharin 
(3nt) limes I. and su^ralosc (600 times). It is a derivative ol a>- 
pa tame and is 30-60 times sweeter than aspartame, lis actual 
sweetness potency is dependent on the concentration required 
in various food or beverage products. 

Because t if its remarkable sweetness potency, neotame can 
be used in food and beverage products at considerably lower 
co teem rations than other high-intensity sweeteners. In fact, 
co isumer exposure to neotame will be much lower than expo- 
su e tti llavoring ingredients such as vanillin, cinnamon, and 
mriuhol'Commonly used in foods and beverages. 

The concentration-response curve for neotame i fig. 4i was 
established using a trained sensory panel to evaluate the Sweet- 
er ffy«*!eil 
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Fig «i— Sweetness intensity vs concentration of neotame in water 
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Fig. 5—Descriptlve taste profile o1 neotame at various concentrations in 
water 

ness intensity of five solutions of neotame at increasing con- 
centrations. Based on these data, neotame can reach ah extrap- 
olated maximum sweetness intensity (plateau) of 15;1% SE in 
water. Sweeteners such as aspartame, .acesulfame K, sodium 
cyclamate, and sodium saccharin attain their maximum sweet- 
ness intensity in water at approximately 16,0, 11.6, M.3, and 
9.0% SE, respectively. In a cola formulation, neotame reaches a 
maximum sweetness intensity of 13.4% SE (DuBois et a!., 
1991). 

• Taste Profile. A trained descriptive panel evaluated neota- 
me and sucrose at comparable sweetness levels in water. Neot- 
ames taste profile is very similar to that of sucrose, with the 
predominant sensory characteristic being a very clean, sweet 
taste. The sweetness increases as the concentration in water in- 
creases, but other taste attributes such as bitterness, sourness, 
and metallic taste are insignificant (Fig. 5). In a similar study 
with neotame in a cola drink, increasing the sweetener concen- 
tration from 9 to 46 ppm improved the desirable flavor at- 
tributes (cola flavor, sweet taste, and mouthfeel) but did not 
increase the undesirable notes (Fig;6). 

• Sweetness Temporal Profile. The temporal profile of 
sweeteners demonstrates the changes in the perception of 
sweetness over time. This property is a key to the functionality 
of a sweetener and is complementary to its taste profile. Every 
sweetener exhibits a characteristic onset or response^time and 
an extinction time. Most high-intensity sweeteners, in contrast 
to sugar, display a prolonged extinction time referred to as 
"linger." 

As shown in Fig. 7, the sweetness temporal profile of neota- 
me in water is close to that of aspartame, with a slightly slower 
onset and slightly longer linger. A longer sweetness linger can 
be beneficial in some products, such as chewing gum, where 
prolonged sweetness is a desirable quality. 

The sweetness temporal profile of neotame may also be 
modified by the addition of hydrophobic organic acids, such 
as cinnamic acid, and certain amino acids, such as serine and 
tyrosine (Bishay et al„ 2000b; Gerlat et a!., 2000; Prakash et al, 
2001a). Taste modifiers may be used in concentrations neces- 
sary to achieve the desired taste profile of a product for a de- 
sired application. 

• Synergy. Blending of sweeteners is well known to improve 
taste characteristics and stability and provide sweetness syner- 
gy (Lavia and Hill, 1972; Schiffman et al., 1995; Scott. 1971; 
Verdi and Hood, 1993; Walters, 1993). A blend of neotame and 
saccharin provides 14-24% greater sweetness than would be 
predicted by adding together the sweetness intensities of the in- 
dividual sweeteners (Pajor and Gibes, 2000). Such synergistic 
blends offer cost savings by decreasing the total amount of 
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Fig. 7— Sweetness temporal profile of neotame compared to sucrose and 
aspartame at isosweet concentrations in water 

sweetener needed. Neotame can be blended with nutritive 
sweeteners as well as other high-intensity sweeteners such as 
aspartame* acesulfame salts, cyclamate, sucralosc. saccharin, 
and others (Nofre and Tinti. 1996b). Furthermore, the clean 
sweetness of neotame permits its substitution for substantial 
amounts of carbohydrate sweeteners without altering the fla- 
vor of the product. 

Because time^intensiry profiles of the sweeteners acting syn- 
ergistically are different from those of the individual sweeteners 
and may also be different from that of sucrose, blends can be 
selected that combine or emphasize properties of the different 
sweeteners. The sweetness of acesulfame K is generally per- 
ceived fairly quickly. It may, therefore, provide some impact 
sweetness, but it often fades fairly quickly. Therefore, ace- 
sulfame combines particularly well with sweeteners having a 
more lasting sweetness, such as aspartame or neotame. 

• Sugar Substitution. Neotame s clean sweet taste allows the 
food technologist to substitute a portion of a carbohydrate 
sweetener with neotame while maintaining a taste that is indis- 
tinguishable from the 100% carbohydrate product. For exam- 
ple, studies have shown that 20% of the carbohydrate sweeten- 
er can be replaced with 2.1 ppm of neotame in a carbonated 
cola soft drink, and the taste is indistinguishable from the 
100% carbohydrate-sweetened cola beverage (Fig. 8). Neota- 
me s potency may offer an economic benefit and, because it 
has no calories, a positive calorie benefit. 

• Flavor Modification and Enhancement. Neotame can 
also be used to modify or enhance a products flavor— the 
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Rg. 8— Descriptive test results of carbonated cola beverages 

sweetened with 100% high-fructose corn syrup.and a 20%/80% blend of 
HFCS and neotame 

combined perception of taste, smell, and aroma. Products con- 
taining vitamins, nutraceuticals, pharmaceuticals, salt substi- 
tutes, and soy in various applications are often either bitter or 
harsh in flavor. The addition of neotame at a subsweetening 
level modifies or masks undesirable notes/qualities such as bit- 
terness, astringcncy, and burning or cooling sensations. Unde- 
sirable attributes, such as the potential bitterness of caffeine, 
cocoa, and potassium chloride and the harsh notes of medici- 
nals and plant extracts, can be modified or masked. 

Neotame also reduces the bitter taste of potassium chloride 
in salt substitutes, thereby providing a cleaner salty taste. It re- 
duces or eliminates ^beany^ flavor notes in soy products. And 
it modifies or enhances the attributes of many flavoring chemi- 
cals, including essential oils* oleoresins, plant extracts, reaction 
flavors, and mixtures thereof (Gerlat et al., 2000). 

Von ^wrdkir.s 

Historically, the stability and functionality of a new sweeten- 
er or an ingredient was determined for each food product be- 
fore the sweetener was approved. This process generated re- 
dundant data. This redundancy could be avoided if products 
with similar ingredients and processing conditions could be re- 
duced to representative test products for evaluation. 

The functionality of neotame was. demonstrated with a 
three-dimensional food matrix model representing the intend- 
ed conditions of use in foods (Pariza et al., 1998). Based- on ex- 
perience with aspartame and the structural similarities of neot- 
ame and aspartame, product moisture, process temperature, 
and product pH were considered to be the key factors rcspon- 
sible for neotame stability and were selected to represent the 
three dimensions of the matrix. 

Test products were prepared according to standard formu- 
las, then packaged appropriately, stored at temperature condi- 
tions of up to 25 1> C and 60% relative humidity, and evaluated 
for stability at appropriate intervals. Neotame concentrations 
were determined using validated high-performance liquid 
chromatography methods. 

Functionality (sweetness) of the test products was deter- 
mined using panels consisting of 35-50 persons. Samples were 
appropriately prepared, served, and evaluated on a scale rang- 
ing from 5 ("much too sweet") to I ("not at all sweet"). The 
samples were considered functional if no more than 75% of the 
panelists rated the sweetness as 2 ("not quite sweet enough"! 
and I. 



• Cola-Flavored Carbonated Soft Drink. Neotame re- 
mained functional for at least 16 weeks, consistent with oir- 
rent'y marketed lowrcalorie carbonated soft drinks (Gerlat et 
al.. 1999). 

• Hot-Pack Lemon Tea* Neotame remained functional for 
apptoximately 25 weeks. 

• Powdered Soft Drink. At each evaluation, the sweetness 
of the reconstituted drink received a rating of "just about 
right.," indicating that the product was stable and functional as. 
a sweetener during 52 weeks of storage. 

• Tabletop Products. Neotame was considered stable and 
func tional in tabletop products for at least 156 weeks of stor- 
age BAR 1998; Towb et al., 2002). 

• Chewing Gum. Encapsulation improved neotame stabili- 
ty, trouble coating with modified starch and hydroxypropyl 
met tylcellulose protected it from degradation during storage 
for l M weeks (Roefer, 2002). 

• Dairy Products/Strawberry Yogurt, At the end of a 6- 
wce'i period, the typical shelf life of these products, about 98% 
of the initial neotame remained. Sensory results showed that 
neo'ame had excellent functionality in yogurt (FAP, 1998; 
GaughanetaL, 1999), 

• Yellow Cake. Neotame was functional, with 82% of the 
amc unt added to the batter remaining after baking at 350 ,, F. 
After storage at 25"C and 60% relative humidity for 5 days— - 
whkh is longer than cakes baked from commercial mixes are 
helc for optimum freshness— there was only a 4% loss of 
neo ame. The combined losses. of about 20% did not affect 
sweotcner functionality (Chinn etaU 1999; FAP, 1998). 

• Other Products; Functionality has also been demonstrat- 
ed i vccrcals and cereal-based foods (Ponakala and Corliss. 
2000). nutraceuticals (Ponakala et al., 2000a), pharmaceuticals 
(Ponakala, 2001 ), edible gels (Ponakala et al., 2000b). and con- 
fect onery products (larrctt, 2001). 

• able I presents some typical use levels of neotame in vari- 
ous foods and beverages. Since neotame is extremely sweet, the 
use levels are expressed as parts per million rather than per* 
ceniages. The ranges provided are for neotame used either as a 
single sweetener or as a component in a sweetener blend. 

Dfnv* ?:Fv»Twfe&\»: tot;*fc 

Neotame can be prepared in a wide variety of forms, in- 
due ing agglomerated (Fotos and Bishay, 2001 ), granulated 
(Don, 2001), extruded and spheronized (Dron et al, 2000), en- 
capsulated (Ponakala et al., 1999), co-crystallized with sugar 
(Fo-os et al... 20(H ), acid salts (Prakash arid Waehholdcr. 
2001a), basic sails (Prakash and VVachholder, 2001b). sweeten- 
er Silts (Prakash and Ciuo, 2000b), amorphous (Schroeder 
and Wang, 2001a), metal complexes (Prakash and C.uo. 
2()0)a). cyciodextrin complexes (Bishay et al.. 2000a). and liq- 
uid (Schroeder et al 2000). In certain uses, these delivery torm> 
offer various advantages over neotame powder, such as ease ol 
handling, non -dustiness, and improved solubility characteris- 
tics bringing greater flexibility to product developers. 

Neotame provides several benefits as a sweetener and/or 
flavor enhancer in food and beverage systems. It is noncnlorie; 
it requires no PKU labeling; it is not likely to react with alde- 
hydes and consequently may be compatible with flavors con- 
tair ing aldehydes. Because of its high potency, the quantity re- 
quied to sweeten a product is about 1/30 to 1/60 of the 
amount of aspartame required. It enhances the flavor of some 
ing edients, such as mint and suppresses the beany notes of 
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soy, in various food and beverage systems. It masks bitterness. 
It can complement the flavor of root beer beverages. In fruit- 
based juices, because of the increased mouthfeel it contributes, 
juice solids can be reduced. It has a sparing effect on the flavor- 
ing agent vanillin in puddings; on cocoa, dairy component, 
and vanillin in chocolate and cocoa -based products; on dairy 
and fruit components, such as cirric acid, in yogurt; and on to- 
mato flavor in, barbeque sauces. 

-JkwW <*ftfl rteyutaiory Status 

The results'of extensive research. done in animals and hu- 
mans using amounts of neotame: thai far exceed expected con- 
sumption levels clearly confirm its safety for the general popu- 

Table t— TypicaJ;^ concentrations in various 
products when use'ti' ; as; swe%|^rp . « 

Typical concentraUon ipm) 
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la, ion, including children, pregnant women, and people with 
diabetes. Neotame is not mutagenic, teratogenic, or carcino- 
g< nic and has no effect on reproduction. In addition, no special 
labeling tor phenylketonuric individuals is required. The major 
r< ute of metabolism of neotame is de-esteri Heat ion. Both 
n«rotame and dc-esterified neotame have short plasma halt- 
Ires, with rapid and complete elimination ( FAP, 1998. 1999). 

The Food and Drug Administration is currently reviewing a 
fc od additive petition for approval of neotame for genera! use 
ir food as a sweetener and flavor enhancer, and petitions for 
regulatory approval have been filed in a number of foreign 
countries. Australia and New Zealand have already approved 
u ;e of neotame as a sweetener and flavor enhancer. 

Neotame's unique properties will provide the food technol- 
ogist with another tool to produce innovative new foods and 
beverages to meet consumers' demands for great-tasting foods 
without all the calories of sugar. 
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tor 24 weeks, the aspartame- only beverage became less sweet, 
exhibiting a more artificially sweet taste and after taste, in 
contrast, the sweetness of the 30/70 acesulfamc K/aspartamc 
beverage remained close to that of the sucrose control. This is 
because in the a5pa.riamc-0n.ly beverage 50% of the. aspar- 
tame degraded during storage, but blending aspartame with 
acesulfame K minimized this effect. 

Thus, blending acesulfame K with other high-intensity 
sweeteners results in a sweetness profile that closely resembles 
that of sucrose. In addition, the fact that using acesulfame K 
blends provide longer shelf life has major implications for 



manufacturers of carbonated beverages. 

Customizing Sweetener Blends 

The results of these studies showed that there are signifi- 
cant benefits to be gained from customizing sweetener blends 
when developing new beverages or reformulating existing 
beverages. The role of the sweetener has progressed beyond 
that of a u caloric-reducing agent" to an ingredient which can 
add real value in influencing and optimizing taste and stabili- 
ty as- well as economics. & 
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nized As Safe, claiming exemption from the premarket or food 
additive approval requirements. After evaluating the GRAS noti- 
fication submitted tor tagatpse, FDA told the manufacturer that 
it does not object to the manufacturer's determination of GRAS 
and that tagatose may therforc be used in the U.S. food supply. 

• Trehalose is a multifunctional sweetener found naturally in 
honey, mushrooms, lobster, shrimp and food produced using 
bakers and brewer's yeast. It is commercially made from starch 
by an enzymatic process. It is metabolized much like other disac- 
ch a rides. Trehalose protects and preserves cell structure in foods 
and may aid in the freezing and thawing process of many food 
products by assisting in maintaining the desired texture, it is also 
heat stable. It may be used in beverages, purees and fillings, nu- 
trition bars, surimi, dehydrated fruits and vegetables, and white 
chocolate for cookies or chips. Because it provides 4 kcal/g and is 



only half as. sweet as sucrose, it is more likely to be used for cell 
preservation than tor sweetness. FDA has issued a letter of no 
objection to the manufacturer's self-deter mi nation of GRAS sta- 
tus for trehalose. 

A Multitude of Choices 

As indicated above, there are many sweeteners from which to 
choose. Most sweetener suppliers are pleased to provide infor- 
mation on how to best use their products, and some provide 
model formulations and/or blends or customized products for 
specific applications. , 

The information in this article is based on chapters in the au- 
thors book, Alternative Sweeteners, 3rd cd., published in 2001 by 
Marcel Dekker, Inc, New York,. NX © 
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